G lobally, the irrational use of antibiotics constitutes a fundamental factor related to the emergence of antibiotic resistance, which is why the implementation of antimicrobial stewardship programs in healthcare facilities is highly recommended.
1,2 The expected benefits include improved patients outcomes, prevention of adverse events, and the emergence of antimicrobial resistance. In addition, the rational use of antibiotics has a significant impact on healthcare efficiency. 3 Monitoring antibiotic consumption is a recommended component of antimicrobial stewardship programs, providing information about the pattern and trends of consumption at the facility level and for interfacility comparison. In addition, data about consumption would provide evidence of improper use and the need to conduct additional studies or interventions. According to the recently published guidelines, days of therapy (DOT) and defined daily dose (DDD) are standardized methods for monitoring consumption. 2 In a non-teaching Lebanese hospital amoxicillinclavulanate, ceftriaxone, amoxicillin, and cefuroxime were the most common antibiotics used. 4 Another study identified a significant frequency of inappropriate antibiotic use in a teaching hospital. 5 Limited information has been published about antibiotic use in Qatar. Available studies have described the prevalence of antimicrobial use (43%) in oncology patients and the inappropriateness of antimicrobial prophylaxis (53.3%) in a general hospital. 6, 7 Similarly, there is evidence about the high prevalence of multidrug-resistant organisms in Qatar and neighboring countries, mainly in patients with healthcare-associated infections. [8] [9] [10] [11] There is also evidence of the elevated incidence of carriers of extended-spectrum-β-lactamase organisms. 12 The aim of our study was to evaluate the trend of antibiotic consumption in patients admitted to a community hospital with an antimicrobial stewardship program in Qatar over four years from 2012 to 2015. 
M ET H O D S
An observational study was carried out over a 4-year period (from 2012 to 2015) in a 75-bed facility that serves a population of western Qatar with outpatient and emergency services, inpatient wards for clinical and surgical patients (adults and pediatrics), a gynecology/obstetric ward, and critical care units (adults and neonatology). The use of antibiotics is guided by a corporate policy (policy CL 9197 Antimicrobial prescribing) for therapeutic use and surgical prophylaxis, which includes additional measures such as antibiotic stop orders, switching from intravenous (IV) to oral antibiotics, and antibiotic restriction.
The local antimicrobial stewardship program includes the following components: ■ Audit of the quality of prescriptions on an ongoing basis with a special emphasis on antibiotic prophylaxis in surgery, communityacquired pneumonia (CAp), and restricted drugs. Additional targeted audits conducted based on results of antimicrobial consumption data or other evidence on inadequate prescriptions.
■ Monitoring of antimicrobial consumption by a pharmacist using pharmacy records and presented as DDD by patient days and expressed as 100 beddays (DBD), as per the Anatomical Therapeutic Chemical (ATC) classification and DDD methodology. 8 Consumption was presented according to the antibiotic family (cephalosporins, penicillins, carbapenems, aminoglycosides, and fluoroquinolones) and the most frequent IV and oral antibiotics.
■ Feedback about the quality of prescriptions and antimicrobial consumption to medical staff and leaders. A monthly report was generated and distributed by email.
■ Data presented in Quality and patient Safety committees, including the Infection prevention and Control Committee and pharmacotherapeutic Committee.
■ Training staff using a diverse range of activities including lectures, case presentations, and analysis of non-compliance.
Descriptive statistical analysis was performed using JMp Statistical Discovery Software version 10.0 (SAS Institute Inc), and the t-test was applied to evaluate the changes in consumption in 2015 compared to 2014. The 95% confidence interval (CI) was calculated for antimicrobials consumption. A p-value ≤ 0.050 was considered significant. Annual consumption of the ten most frequently used IV and oral antimicrobials, and the proportional change in 2015 compared with 2014 is shown in Table 1 . Ceftriaxone (33.0%) and cefuroxime (15.0%) had significant reductions (p < 0.001) in consumption and were mainly prescribed for CAp in adults and antibiotic prophylaxis, respectively. Metronidazole was mainly prescribed for antibiotic prophylaxis, treatment after contaminated or dirty surgical procedures. We observed reduced consumption of IV (21.1%) and oral forms (25.0%) of the drug. Azithromycin and moxifloxacin are prescribed, according to local policies, for the management of CAp in adults and uncompensated chronic obstructive pulmonary disease. We observed an increase in the use of IV (122.2%) and oral (53.8%) azithromycin while the use of oral moxifloxacin (154.5%) was higher than the increase in parenteral forms (20.0%). Ciprofloxacin use was less in IV and oral forms while oral levofloxacin increased 150.0%. IV (233.3%) and oral (20.0%) trimethoprim/ sulfamethoxazole were used more in 2015 compared to 2014. Similarly, oral amoxicillin consumption (100.0%) increased significantly in 2015.
R E SU LTS

D I S C U S S I O N
Our data showed that antibiotic consumption reduced from 2012 to 2015, mainly due to the reduction in cephalosporins consumption. The high use of antibiotics during 2012 compared with the later years could be related to the limited measures implemented to control antimicrobial prescriptions.
The favorable trends in consumption of cephalosporin may be due to improvements in the quality of antibiotic prophylaxis for surgical procedures and the timely switch from IV to oral therapy, mainly in CAp. According to unpublished data, a reduction of cefuroxime use in appendectomies of 27% DDD/100-procedures was observed in 2015 compared to 2013. The association of ceftriaxone plus azithromycin constituted the first options of empiric therapy for CAp and is the most frequent reason for prescribing this cephalosporin. The reduction in its consumption is mainly related to a switch to oral antibiotics in these patients.
The most frequently used penicillins were IV piperacillin-tazobactam (pip/Taz) and oral amoxicillin-clavulanate, which were prescribed in patients with community and healthcare-associated infections. pip/Taz is, according to local policy, the drug of choice for severe CAp, a frequent cause of admission in adult critical care units. Similarly, Al-Yamani 13 described the frequent use of pip/Taz in patients admitted to acute care wards. Monitoring antimicrobial consumption has been considered an essential component of antimicrobial stewardship programs, in addition to auditing the quality of prescriptions for therapeutic or prophylactic use in the different settings during patient care, including the emergency department, inpatient, or outpatient clinics. 14, 15 Fluoroquinolones were the only antimicrobial class that increased in use during the period, an issue that should be considered due to the high frequency of tuberculosis in the expatriate population living in Qatar. 16 The greatest increase in consumption was for moxifloxacin, mainly related to its use for the switch from IV to oral treatment in CAp. physician preferences for prescribing moxifloxacin could be associated with its antimicrobial spectrum and dosage. Although many published studies recommend moxifloxacin for treatment of CAp, several studies reported the effect of fluoroquinolones treatment in the delay of tuberculosis diagnosis. 17, 18 Consequently, we recommend in our setting the prescription of moxifloxacin after the diagnosis of tuberculosis has been ruled out in non-severe cases and the collection of laboratory samples for acidfast bacilli identification before the initiation of the treatment.
The reduction in antimicrobial consumption in relation with the achievements of clinical outcomes and prevention of other adverse effects, including mortality and the incidence of Clostridium difficile infections, have a definitive impact on the optimization of resources. 19, 20 Hospital-wide or focused selected antimicrobials stewardship programs have demonstrated improvement in the quality of prescriptions and the frequency of antimicrobial use in many settings. [21] [22] [23] The antimicrobial stewardship program used wellknown components as monitoring the quality of prescription and feedback, antibiotic restriction, and others already mention. Monitoring of consumption is considered an important part of our local program because it allows us to identify the pattern and trends of consumption. primarily, this measure does not identify deficiencies in the quality of prescriptions, but it provides information to conduct additional studies on this issue. Although evaluating the outcomes of the antimicrobial stewardship program was not the primary purpose of this paper, during the study period only one patient had healthcareassociated C. difficile infection, and five patients had methicillin-resistant Staphylococcus Aureus infections (MSrA).
As a single center experience, our data can be used to evaluate consumption and trends at the facility level, but cannot be compared to other facilities. The differences in the patient populations, the procedures and others factors that define the complexity of the facilities constituted critical factors to analyze the consumption of antimicrobials. In addition, we have no patient level data or information about the consumption for a specific disease or procedure. This will limit the possibility to identify focused strategies for improvement. Nevertheless, the ongoing monitoring of antibiotic prophylaxis in surgery and targeted audits performed has contributed to minimizing this limitation.
C O N C LU S I O N
This study shows a decrease in antibiotic utilization in patients admitted to a community hospital with an antimicrobial stewardship program. There was an increase in fluoroquinolones consumption, which is a concern and requires focused strategies.
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